Structure and function of neuromuscular junctions in the vastus lateralis of man. A motor point biopsy study of two groups of patients.
The properties of neuromuscular junctions (NMJs) in the vastus lateralis of man have been studied in motor point biopsy samples and compared with those reported for lower vertebrates (frogs and mice). The patients studied had no convincing evidence of a primary disturbance of neuromuscular transmission or other neurogenic component. Morphological studies were made using a variety of methods at the light- and electron-microscope levels. The size of the presynaptic nerve terminal and the area of postsynaptic specialization were smaller, relative to the size of the muscle fibres, than in the lower vertebrates. In contrast, the extent of postsynaptic folding was greater. Intracellular recordings from single muscle fibres showed that the duration of synaptic currents was longer than in most other vertebrates so far studied and that the number of transmitter 'quanta' released by a single nerve impulse, about 20, was lower, probably reflecting the small size of the presynaptic terminals. The hypothesis is discussed that in man, a relatively weak effect of transmitter on the muscle fibre surface is amplified by voltage-dependent sodium channels which have been shown in the rat to be concentrated in the depths of the synaptic folds. The implications of this hypothesis for the interpretation of pathological findings in myasthenic syndromes are also discussed.